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eificantly higher in the least-educated group. This
ould be related to the fact that people dealing
ore with animals are less well educated, and
ence do not take the necessary preventive mea-
ures. It would also explain the higher prevalence
n women due to the low education levels in women
n our research group. Brucella positivity rates
ere found to be higher in people who rear live-
tock at home, where a common entrance for
table and home is used, where there is direct
ontact with livestock, and in those who clean
tables and prepare dried cow dung.
In many studies, brucellosis rates are higher in
hose who deal with livestock.3,10 The prevalence
as also found to be significantly higher in people
ho stated that they make cheese, butter and
ream with raw milk in our study. We have con-
luded that although seropositivity rates are low in
he general population, exposure to brucellosis is
igh among people dealing with livestock and con-
uming raw milk and milk products. We think that
ealth education is essential for the success of any
revention and control activities and should form an
ntegral part in all phases of public health pro-
rammes.
Conflict of interest: No conflict of interest.
eferences
1. Refai M. Incidence and control of brucellosis in the Near East
region. Vet Microbiol 2002;90:81—110.
2. Taleski V, Kantardjiev T, Cvetnic Z, Erski-Biljic M, Nikolovski
B. An overview of the epidemiology and epizootology of
brucellosis in selected countries of Central and Southeast
Europe. Vet Microbiol 2002;90:147—55.
3. Boschiroli ML, Foulongne V, O’Callaghan D. Brucellosis: a
worldwide zoonosis. Curr Opin Microbiol 2001;4:58—64.
4. Mayer NP, Holcomb LA. Brucella. In: Murray PR, Baron EJ,
Pfaller MA, Tenover FC, Yolkan RH, editors.Manual of clinical
ymptomatic nosocomial urinary tract infection
n very elderly patients
rinary tract infection (UTI) is the most frequent
ospital-acquired infection,1—3 and its risk is higher
n extreme age.4 Although very elderly patients are
onsidered a high-risk group for nosocomial UTI
NUTI),5 its real risk is unknown. We therefore
onducted a prospective study in patients aged
0 years or older to determine the incidence of
UTI and associated bacteremia, their associated
isk factors, their microbiological profiles and their
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Patients aged 80 years and over with urinary
symptoms (dysuria, frequency or urgency) or fever
and a positive urine culture obtained at least
48 hours after hospitalization, were included. These
patients were identified by members of staff.
Cultures were performed according to standard
methods. UTI, polymicrobial UTI and associated
bacteremia have previously been defined.6
Several variables were analysed including the
presence of underlying diseases, risk factors, ana-
lytic parameters and outcome. The McCabe and
Jackson criteria were used as comorbidity index.7
The study was performed in two internal medicine
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Table 1 Characteristics of patients.
NUTI Non NUTI Univariate odds
ratio (95% CI)
Multivariate odds
ratio (95% CI)
Age (mean  SD) 85.8  3.2 86  3.9 0.9 (0.9—1.1) -
Sex female (%) 15 (62.5) 319 (63.7) 1.1 (0.5—2.5) -
Underlying disease (%)
COPD 4 (16.7) 111 (22.2) 0.7 (0.2—2.1) -
Diabetes mellitus 6 (25) 102 (20.4) 1.3 (0.5—3.4) -
Liver disease 0 9 (1.8) NA -
Malignant disease 3 (12.5) 75 (15) 0.8 (0.2—2.8) -
Chronic renal failure 4 (16.7) 88 (17.6) 0.9 (0.3—2.8) -
Dementia 5 (20.8) 72 (14.4) 1.6 (0.6—4.3) -
Previous stroke 20 (83.3) 371 (74.1) 1.8 (0.6—5.2) -
Risk factors (%)
Alcohol abuse 0 9 (1.8) NA -
Bedridden 6 (25) 49 (9.8) 3.1 (1.2—8.1) 1.5 (0.5—4.3)
Pressure sore 0 18 (3.6) NA -
Nasogastric catheterization 0 7 (1.4) NA -
Peripheral venous catheter 20 (83.3) 43 (8.6) 0.7 (0.2—2.2) -
Previous hospitalization (<6 months) 22 (91.7) 403 (80.4) 5.3 (0.7—40.2) -
Previous UTI 2 (8.3) 6 (1.2) 3.1 (0.5—20.7) -
Residence in a nursing home 4 (16.7) 30 (6) 3.1 (1—9.8) 2.1 (0.6—7.2)
Current smoking 0 10 (2) NA -
Urinary catheter 15 (62.5) 122 (24.4) 5.2 (2.2—12.1) 4.6 (1.9—10.9)
Urinary incontinence 7 (29.2) 57 (11.4) 3.2 (1.3—8.1) 2.2 (0.8—6.1)
Analytic parameters (%)
Albumin (3.5 g/L) 5 (20.8) 207 (41.3) 0.4 (0.1—1.1) -
Creatinine (1.5 mg/dL) 4 (16.7) 133 (26.5) 0.6 (0.2—1.6) -
Leukocyte count (10  109/L) 6 (25) 153 (30.5) 0.8 (0.3—1.9) -
Neutrophil count (5  109/L) 17 (70.8) 284 (56.7) 1.8 (0.7—4.5) -
McCabe and Jackson Group (%)
Nonfatal 9 (37.5) 281 (56.1) 1 -
Ultimately fatal 13 (54.2) 202 (40.3) 2 (0.8—4.8) -
Rapidly fatal 2 (8.3) 18 (3.6) 3.5 (0.3—1.9) -
Outcome
Days of hospitalization
(median; pc10—pc90)
14.5; 7.5—38.5 9; 4—19 1 (0.9—1.1) -
Global mortality (%) 2 (8.3) 36 (7.2) 0.9 (0.2—3.8) -
COPD: chronic obstructive pulmonary disease; NA: not applicable; NUTI: nosocomial urinary tract infection; pc: percentile.services (IMS) in two cities in the north of Spain, a
non-teaching institution (100 beds) and a teaching
one (more than 500 beds).
From June 2000 to May 2001, a total of 2984
patients were admitted to both IMS. Of these, 525
were 80 years (17.6%). The mean age was 86 years
(range 80—101); 334 (63.6%) were female.
A total of 69 urine cultures were performed, but
only 24 were positive (34.8%). The mean age of
patients with positive cultures was 85.8 years; 15
(62.5%) were female. Table 1 shows the variables
analyzed.
There were no differences found between the
two IMS. Gram-negative bacteria accounted for58.3% of the episodes (14 cases); these were mainly
due to E. coli (64.3%) followed by Klebsiella sp
(14.3%). Gram-positive bacteria accounted for
33.3% (Enterococcus sp. 50%; S. aureus 25%). Two
cases were due to Candida sp; none were polymi-
crobial. Associated bacteremia was present in 8.3%.
The types of microorganisms isolated were similar in
both hospitals.
In our study, the attack rate of symptomatic NUTI
was 4.6%. This attack rate is lower than that found
by others who have also analyzed symptomatic
patients aged over 80 years (13.4%).2
Many factors predispose the elderly to NUTI,
including chronic diseases, functional abnormal-
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and even medication.1,2,5,8,9 In our study, only
indwelling urinary catheter was associated with a
higher risk of NUTI (OR 4.6; 95% CI 1.9—10.9).
We have not found any correlation with abnor-
mal serum creatinine, elevated urea or low serum
albumin, sometimes present in patients with
UTI.2,8,9
Studies performed by Bouza et al. showed mainly
Gram-negative bacteria isolated (68.5%), followed
by Gram-positive bacteria (22.1%) and yeast
(12.9%).6 Others have reported similar findings.8
Some of the isolates were polymicrobial (5—
14.6%). Our findings were similar but none were
polymicrobial. Low rates of bacteremic NUTI have
been described (2.7—5.7%),6,10 but in our study,
bacteremia was present in 8.3%.
One study has shown that patients with NUTI need
longer hospitalization and have a higher global mor-
tality than patients without NUTI,2 but our results,
and those of Hussain et al.1 disagree.
Our study has at least two limitations. Firstly,
geriatric patients with UTI may have asymptomatic
or atypical clinical presentations, whichmake diag-
nosis difficult. Secondly, we have not analysed the
use of concomitant medication which, by effects on
bladder function, may increase susceptibility to
UTI.
In conclusion, symptomatic NUTI is commonly
found in very elderly hospitalized patients admitted
to IMS. Prognostic factors associated with NUTI
parameters show the necessity for continuous care
of patients with indwelling urinary catheters.
Although NUTI did not increase hospitalization or
global mortality, efforts are still ongoing for its
better control.
Conflict of interest: No conflict of interest to
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